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[#a*S*#©«6B] 

tiJ V— H(36) fc©IS£8t}$ UT£S-fe;i/©7V - K«S 

c«u*S(40), *v-K1fflicgfcaj§(42)£iftl*;fe-fe;u 

M10)£m&8USLfcSTfe**y*(12)i:, 
g(40 )&V/5Ui&ibM^(4Z ) s frfrm 

f&^ig(60)4^xT*3D. *#8«&#f£( 60 
n*7k^4*i5»§(40)SV/y(iil{bfflS(42)C^t- 
SCtCiot BttBfl^ «#SK(32) fcfiOfir 5 Hi* 

7k«-«*&*IS( 60 ) 2>» e> ft £3 tt-5*#g* 5 
©I2H#e(62)4M^.T*D. 

*#fwa3HM£(62 ) a» e. »* t> ixzmwm^iz&-3 ^x*. 

60 )££J3PU *8^S(40)»tJ t /Xtt^bS'J 
g(42)^tti!6£ftS7k#S©aS5**Tfc5Ci:*#2&t 

[»#JS2] **HM&*«(60)tt. 7k^©JSS^I6(62) 
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[B*a3] 60 )«U 7k«-ffl»^e(62) 

CfB8©B#ii&#?M«!i*4S&©S£;*as. 
[H£*4] *4WWamB(62)UU *4}>ttl&*J8(60) 
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iS, *^l&*«(60)fr6«f*S(40);ftV/Xtt»ft 

aus(42)'N«i&$n**«-fi*affl5ras*« i tim» 
a. 

[R«9is] tti£A«©aa<** *ftm&<Dmtteit& 
jtc*tu-c» ioroBfle*n*>i*5i4t«B«© 

B#iS#^I>*R&Sife©>I£;>j?£. 
[B*a6] ^f4M^©G8fai±. *«WfrBCDitnh 

a<Mto?aaf)i«a<Da«j!r&. 

©*#§M&«©a«XttB*W«t*fl-0«&**IWTaB 
1 TlSIS^JR 3 ©Hn^JCiBftOBfrS^? Sl«5& 

mffe©iife^&. 

©rtasr-, v/x«gKbSJ#*©iraS*frfc 

B(4:»d : ?aiSSH(32)©aa4fi 1 <f5SI*a 1 

7 ©(5jn<Pt:l3»©@»iS«'^ S«S^mfft©S*E* 



[00 0 1] 

[&tB©«T3ttffi#g] **HtiU Bfri«^^M«5« 
*«©££#&(: a? &«©-?&!>. A#:tfJlCfcfcBftS5 

»LTffi**S«S**Cfc©*&*Bfl«»-?ffl«» 
mTfe©aC^ttfc:H^-5*©T*fe5. 

[0 0 0 2] 

[«£*©£'#] BfrjS5^?M*R^Sife(30)(±, 0 6 fcjj* 

f<fc?ic> B*a«-^a*ms(32)©-*©«y{c7y- 

H(34), fl&;£©afc*V— K(36')4EUfc-fe;i/»C*tU 
ry-K«Ctt*l*36(40), *V-H«Cttflsffla(42) 
**J*Ufc4s;fca=* M10>*«RW«Ufc«»W*y 
^(12)iPe.«J52$n5. fc& H-CttHr*a=s»Ko 
*9LTO«. «a>l*y*(12)©#«flS(40)tt, *R 
14) Caau-CfciK *a#**-&t?«»# 
ns. &K*bSM(42)fct, BMbffistf^ 
BB(16)lC*aUT£!>. K3R*^*^tfKfliaiJ^4s 

y-H«-ett, «&#**©*3g:#;*#H 2 ->2 H++ 2 
e -©£/&£.£ -3 T^n h>fc«^-*£f£-f 3, 7n f 
>aB«K^«IIPflM(32)«a-3T3tiV-K(36)Cjt 
S?tt^SI511K(ia^-li-r)48(Eixa. *V-F(36) 

■est, afc*)*©******:* mitmf&nmnwuii) 

Ittfil', l/2 0 2 +2H++2e--*H 2 0©Sf&{c: 

?fia»*att« /jxMT-x^;i/^-«j^4J?a<. 

[0003] tc^t, B«a»?a«maa(3o)ica 

* — * > x tuft u > - v \f. — > -fcf > 

*>■*£©«*»»»#«« a *vcv*«. :h^f« 
a*m©-f* >e«tti*» #Ba*©7k^asfcajst 

^KtS^n, B#H# : F«#HI8l(32)i«6*RU'rv> 

mEtaftm&mms o~ 1 o o*c)«a*.s 
^mtpfioTB*ie5^s»SK(32)*siejs-r5- 

[0 0 0 3] a*X^«^^(12)©#Jg«:f»±rafc4«>x 

X«±««-fe;u*t:^aJS(48)*mfi8U, 
fllS(48)t:^ai7k*«AL,TSTfiX^ y^(12)©^a« 

HSBfMto?£&t*ft%(30)«fc£. ^ai**^ais 
*&*e(60)*sis;»tf,n-5. 

[0 0 0 4] B(*iS^^S#eM(32)©K*i$:K±ra 

fc»t:> fltfa^^>>^(i2)©^ai©fe«)jc»A$*i-fe^ 
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Ai«a(42)'s«i&ra*«'«oJi«««xttini>:w«i:tt 

[0 00 9] *a0t&¥K(6O)&Mftirs&tofc:. Bfc 
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EEfcif«>«ta:«*«aSrs*S*«<64>*«;l» a£$* 
Jg#R(64)CT«S*ttfc«ftt«9**«-WW*S(62) 



£^T*^tt?8(6O)0fMap<D&to®A9«ftr& 

.tacts, ft&m^t^x. 12 >©g 

xoaJEftWf 5»*v, fan* l -3«)»tt«#a)*fca6r3 

[ 0 0 1 0 ] #l6fi«* «tt**y*(12)0rtarcJ£tt 

^^stf/xttKfls»J^^*iraa-r.5rtgBfioa^a;©@ 

**fl-?ffl»|5Mt«L Sift* * * * ©fl.8B-£-8ME*;tf*;& 

jSB3#qJfgT-29.5#, fc^rtSftiaaSCOHttilMH 1 
ajSaCtt^TrtflUnfiTSsSOj&i** 
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WW] *^J»*S(62)©»I»«*C»-3V^T*4Mt 
IMt(60)fr e>{fc*S£tvS7k#a£Sg-f * C i:C<fc o 
T, «»>l*y*rt«©zWM««a*tt»TliJ*"r3 

T-ai^*ffiT-r -5 C i: * iT*fi*JtT- £ s. 
[0 0 12] fflWm^Z. «7fe*^?/^(12)©rtg5tC« 

rfe**>y*(i2)©SJg, -b;i/©fi*t, *£Efcif©8ftt<§ 
^{cS^OTSS-f S<fc-5C-fSi:. Sift* * v *rtSB© 

*0*«£0xw&fttt7?if*rcs£. -two 

^«#RK(32)4S9g«lUSS»afc, B#it5#*m8¥R 

jR©ttftttttoPJi*i'r«EE*isfiT-rs. -©Sffi©(£ 

0P#K(62 h ft* o *fl-»J»*®< 62 )tt«£¥IB(6 
4)*&©ffiM5C*-3WC % *4Mfc£¥l9(60)lCttl,-C* 

*©*£&> H#»«-*«W»K(32)tt«fM* 
JSi:*!), m7fe*^'i"5'(12)©tB*©±#«:0SCi:* J 

■eta. *ft**y*rt«fc*##a«ca«u 

©Sff©{£TI±x Si^^S(64)tC«tf)a^$tVT, 
»J®^S(62){cai6n-5. *#*W¥g(62)(±a£¥R 
(64)*f>©«#tcS^l<>T, 7k^ttt&#e(60)C»U-C 

zK^ttt&a©«^x<±7k^tt&©^ih©t»©s'je»M^ 

«:2ftCJ:t>M'J>U «?ft*^ >v ^(12)©tB*©±#^S 

[0013] JSfc, *^a©tg«igi5, p^t&iswratv 
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( 6 2 ) t U X * 4 V - if £ Jf V * 3 C t # X 1 S . 
[0 0 14] 

[£filj©fSfi6©Jf>SI] *«i©l^?Il 

cfSi;T^ft-rs^<4M^*ai^-rsiffl^s(64)*sia 

HSftSo Wxtf. 4S£fI^tbT&£*a(jrrSl§£- 
$£#Stb-tS£-b>-y-#fl|oe>*W *5t£«^ 

#flH>S>*V3. 

[0015] m%.^mM)££*)m%.2ixtzft\!£m^ 
a. *a-fMi?s(62)£i8 6n«. 62>c 
*»a«e*s(64)tJ:oaijg**tfc«tt«^c»-r 

[0 0 16] JUT* ffl«W»Cot,*TBM!TS. 

*4Mt«*ia(60)a«* >«s§© t § cttt£A«#mi[ t 
^sfctttfctK -e©*s** 

»#*»S(40)*SMb*S(42)fcT»SU #*©St3l 
6*VT^3C t#li£Bt%;te>*l<.5. zk 
«-©J®¥e(62){±, *##IS^fg(60)t:-e©f&f£f?ib© 
8>J8PfI^£2S{I-fS. CftCiO, *#«l&*«(60>tt 

[0 0 17] 2. 7kttf&ifr^ff*7tt^©r,i*fcrett 

*£©<** tttt^^y^(12)eDrta©^Stf?£LT 
V>5fc»T-*D> *©*SS> H**£-?«fm«(3Z)# 

*>e#*#«TbT««l 
ffifittf^t < *^>T ti^BT-fe* tat* 6*1 
S. *CT-, *#ff?J3P4M£(62)tt, *«-#l&*»<60)fc 
»fPHtt©§9»«^fta«f a. £*lfc«k!K 
#»<60)tt*fl-#M&IW**BM&U *r&**y*rtSISC 

##TB3*ia. 

[0 0 18] ±iB2fiif££*§?);g-r.rt£<fcoT, ©rft 

* *rtS©*£«**fflfctt«Tiii*rac t#-c 

[0 0 19] ±!Eiftt!8T-tt, 7k«-«»*S4»6#M&**v 



[0 0 2 0] 

*>\ 6XJfefl£tt« Rtmm : 1 0 0 cm«DH:JV« 1 
6*;u«»Lfc«ifc;**s/»*<S6«U #iPg(48)t*K 
»*(40)i:OlBtt*att*-sl«>(*** :1.81g/ 
cm*, 6 0 %)©7*U- M70)T-ffc«J ») . #0 

£(48)£ftJ&$*l&**I*©-tf£, 7U-K70)42 

>a$*r*8^(40)fc#tt&b-cina*ff3&:d passman 
©@»ii5«-^M«R^aTft*fflv>fc. «%©£*»«$& 

lifelT©iit)Tfe5. 

• SStffiK : 0. 4 A/cm! 

• j&UUzma. : 9 U * h^/min 

• »fl3»J*^«fi(^a) : 3 8 U >y Wl//m i n 

• *»:tf;*;ftr«Hl5«;tfX©** : 2 5-C 

• *##«&¥{£©{&*&*& : 0 . 3 y » hJU/m i n 
[0 0 2 1] <*Kfll>M£¥IB(64)tbT« *JUC 

0.5VtU -b;i/S£Etf 0. 5 Vtftofc^fJc, 
*?«(60) <C7k^©«f&g§te©»J®«^4S«Ta <fc o 

Mlftmmt&m. : 0.3 yy WU/min)t Ufc. is 
SS:E2t:^-r. 
[0 0 2 2] 0 2S:#^-rat, -feJMlfiEHU 
3TO(60)#:«-7ttSfc&-9Tfr6. Ml O^MijlttCfi 

HiicM-r a c 1 1 j; ?> *&&&¥mvmi¥*mft 

U» «a^^yi"N©7k^©«l&A s fi : «:*>*VT, fiTU 
acitfbipi. -fe;P€ES:^teM^tL-ctfea-rac: 

[0 0 2 3] <HJ(B«l2>7k«-t6iJffll#e(62)(C^'f v- 
*fflV>, «f^KSCTzk»«l&#S(60)©2t->t3r7 
£f&J2ULfcSii£0iJT-fc*. «J6«iJ 1 ©H«;S^S*R«- 
miffeCoV'.T, 4;JI/ft£ECDfiTPI*6#. *^ttt&^g* 

ffliW^ffi*^**©^**^ tt» SsStgfg* 0 . 3 
A/cm2, 0. 5 A/cm2©{5J*V©lg£-*K S^Ufc 

[0 0 2 4] <*SS^3>fflS^e!(64)tU-CSy60'Jl 
tn«lCttEEIf-*fflC\ ffl^$*tfeSfiEfl<£^tt(i^t 

*>CUfct©T-feS. nmt. t;HE0.6 5Vi: 
L, -b;i/Sff*«0. 6 5 VtfcofeBSfc. 7k^ttl&#e 
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[0 0 2 5] 04£#<H-fSi:> -fe^SflEfci. 
^K#2|->ttSii:ft^-Ci!>>?>, #jl 5 4M£atl:C:ftTL 
»». &1 7*H£tcH<filC&LT^*, -fe;i/Sff#H<l 

zk#©#«&tff?it£tVT:, ®TU-CV^fc-b;i/«EEJ±r<- 

mitmmiz, ^j^EEimttm^t^x^n^t 

[0 0 2 6] <^mm 4 >±IBSOMi 1 3 T?»±, -b 

# hzmw«&*« ( 60 ) * * > xi±# 7 i: *■ * mm £ ff ft 

SPfcfTftofc. JUT. ^©it^SS^t-. 

[0 0 2 7] *;umffi*zk#{£tS#&(60)©;*>, 3f7 
Pi^(©ft?l9P©fc#>©1$ttfit^fii V»T§ill3 
f5. ft&\ «f<4H^OSB(ltt(5rnt 0 . 5 V(0.4A 

(40 ) -N7k#©t£*S £ff ft -5 . 

&&£C7k#tf{S*&£ft*i:, H#i!5#?m«?ff 181(32) 

mxzcotm* (c*^«@lt. a^aMST-r*. -tr;u 

tEfii0.5V(0.4A/cm2)l:It5i:, Tk^ftlSP 
^g(62)«\ *«-««&^S(60)*3T7t:r-5«^*^« 
U 7k«-#tt&^S(60)^±f 

*#©{fttS#it«>6*vSi:, *S5SLT^fc7Kfl-#> 
2ftSSgj^^©«&#**ICsS$8U USS^ffi^tf 
ffihftS. LfrLfttf^ ^tcm^^-y^rtSBA 5 ^ 

tUJj&te.TtZ. -tJimEEifiO. 5 V(0. 
4 A/cm2)<Cii1-Sfc. 7k^S«J«ai^S(62)«. zk#& 
if&^g(60)*HS*^(Cl-5{s^*«ML, *#&*S^- 
S(60)*#»?-a-S. 

[0 0 2 8] 7«S§i:ft-=.-t, SrS* 



M( 32) ^leHS U -tr^igfittf±#-f*fc«lc> «7feX* 
y*rt88©Sjg#±f?-f *i>>6. ±BX7y73e«ti 

T-t5(0 5#Sa). 
[0 0 2 9] 

S( 62 )©S!fflfl^ tC«^5 ^T7k«-flti6¥S(60 ) a» e «t& 

#s&g3fttt!t§T-&f#-r-5c:i:#-e§, H^as^s 

»®IS(32)dss*gbfcf), mife**>:>*rtS5lc;!l<#i«§ 

[0030] mmmicTjUstctx*). mmm^ 

Xli5a«-C & 3 J®^r C jCflsr s « * * * ( 12 )©S 

-b;i/©Sirt, SflEftif©««fell^tcS-^^-C^1-S 
i^tCl-Sts Sife**>y* F*98B©7k#S£«fc DJiHOft 

[0 0 3 1] 2k^J®^K(62){CAS7k^#t^ 

g.(60)©3iWi, *#{fc*aa©ig«J: D *k 
#jg*d<ciifgLT^5i§£tca\ 2k«-©«l&a%«f,^- 

©*#©!£** i: «'J> 4 ^-m tc ^JSRT- S £ 6 Tf & 3 . 

s. 

[0 2] ^agWlOTk^tg^go^iftttsiijr^^^ 

[03] mmM2<Dfc#m&¥®<Dtt&ftm*7iiTr7 
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3.1n the drawings, any words are not translated. 



Summary. 
(57) [Abstract] 

[Technical problem] In order that a solid-state polyelectrolyte film may humidify, the amount of 
the moisture supplied is adjusted, and the operating method of a solid-state macromolecule type 
fuel cell which can operate a cell by the always stabilized output state is offered. 
[Means for Solution] The moisture control means 62 which control the moisture content supplied 
to a combustion chamber 40 and/or the oxidizer room 42 from the moisture supply means 60 are 
arranged. The moisture supply means 60 controls based on the control signal emitted from the 
moisture control means 62 by performing the increase and decrease of regulation or intermittent 
supply of the moisture content supplied to a combustion chamber 40 and/or the oxidizer room 
42. 
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CLAIMS 



[Claim 1] A solid-state polyelectrolyte film (32) to the anode (34) and anode side of the cell 
which comes to pinch between cathodes (36) A combustion chamber (40), The cell stack which 
carried out two or more laminatings of the cell unit (10) which established the oxidizer room (42) 
in the cathode side (12), It has a moisture supply means (60) to supply moisture to a combustion 
chamber (40) and/or an oxidizer room (42). It is the operating method of the solid-state 
macromolecule type fuel cell which humidifies a solid-state polyelectrolyte film (32) by supplying 
the moisture supplied from a moisture supply means (60) to a combustion chamber (40) and/or 
an oxidizer room (42). It has the moisture control means (62) which adjust the moisture content 
supplied from a moisture supply means (60). The operating method of the solid-state 
macromolecule type fuel cell characterized by adjusting the moisture content which controls a 
moisture supply means (60) based on the control signal emitted from moisture control means 
(62), and is supplied to a combustion chamber (40) and/or an oxidizer room (42). 
[Claim 2] A moisture supply means (60) is the operating method of the solid-state 
macromolecule type fuel cell according to claim 1 which supplies moisture to a combustion 
chamber (40) and/or an oxidizer room (42) intermittently based on the control signal from 
moisture control means (62). 

[Claim 3] A moisture supply means (60) is the operating method of the solid-state 
macromolecule type fuel cell according to claim 1 which increases or decreases the moisture 
content supplied to a combustion chamber (40) and/or an oxidizer room (42) based on the 
control signal from moisture control means (62). 

[Claim 4] Moisture control means (62) are coordinated with a measurement means (64) to 
measure the property signal of the cell which changes according to the moisture content 
supplied from a moisture supply means (60). It is based on the threshold set up beforehand and 
the measured property signal. [ emit / the control signal for intermittent moisture supply / 
increase and decrease or / of the moisture amount of supply ] The operating method of a solid- 
state macromolecule type fuel cell given in any of the claim 1 which adjusts the moisture 
content supplied to a combustion chamber (40) and/or an oxidizer room (42) from a moisture 
supply means (60), or a claim 3 they are. 

[Claim 5] The threshold of a property signal is the operating method of a solid-state 
macromolecule type fuel cell given in the claim 4 respectively set up one [ at a time ] to a start 
and halt of moisture supply. 

[Claim 6] The threshold of a property signal is the operating method of the solid-state 
macromolecule type fuel cell according to claim 4 set up every [ 1 ] respectively to an increase 
and reduction of the moisture amount of supply. 

[Claim 7] Moisture control means (62) are the operating methods of a solid-state macromolecule 
type fuel cell given in any of the claim 1 which controls increase and decrease or intermittent 
moisture supply of a moisture supply means (60) of the moisture amount of supply, or a claim 3 
they are by [ to which it was set beforehand ] emitting a control signal for every time. 
[Claim 8] A moisture supply means (60) is the operating method of a solid-state macromolecul 
type fuel cell given in any of the claim 1 which is the interior of a cell stack (12), performs 
humidification of fuel gas and/or oxidizer gas, and performs humidity of a solid-state 
polyelectrolyte film (32) by the fuel gas and/or oxidizer gas which were humidified, or a claim 7 
they are. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the operating method of 
the solid-state macromolecule type fuel cell which can specifically adjust the amount of the 
moisture supplied in order that a solid-state polyelectrolyte film may humidify about the 
operating method of a solid-state macromolecule type fuel cell, and can stabilize an output. 
[0002] 

[Description of the Prior Art] A solid-state macromolecule type fuel cell (30) consists of cell 
stacks (12) which carried out two or more laminatings of the cell unit (10) which formed the 
oxidizer room (42) in the combustion chamber (40) and cathode side to the anode side to the cell 
which arranged the cathode (36) at an anode (34) and another side side at one solid-state 
polyelectrolyte film (32) side, as shown in drawing 6 . In addition, only 1 cell unit is shown 
drawing. Each combustion chamber (40) of a cell stack (12) is open for free passage to fuel gas 
passage (14), and the fuel gas containing hydrogen gas is supplied. Moreover, each oxidizer room 
(42) is open for free passage to the oxidizer gas passageway (16), and the oxidizer gas containing 
oxygen gas is supplied. If fuel gas and oxidizer gas are supplied, in an anode side, the hydrogen 
gas in fuel gas will generate a proton and an electron by the reaction of H2 ->2H++2e- A proton 
progresses to a cathode (36) through a solid-state polyelectrolyte film (32), and an electron 
flows an external circuit (not shown). In a cathode (36), by the reaction of 1/202+2H++2e — 
>H20, the electron which flowed through the oxygen gas in an oxidizer, and the proton which 
moved through the solid-state polyelectrolyte film (32) and an external circuit generates 
electromotive force, while producing water. A solid-state macromolecule type fuel cell is small, 
and since energy efficiency is high and sound of operation also has it, it is expected also as a 
power supply of not only a non-portable type but a carried type. [ small ] 

[0003] By the way, electrolyte material, such as a perfluoro carbon sulfonic acid and a styrene- 
divinylbenzene sulfonic acid, is used as a solid-state polyelectrolyte film (32) used for a solid- 
state macromolecule type fuel cell (30). The ion conductivity of these electrolytes material is not 
suitable for being greatly influenced by the moisture concentration and temperature in 
atmosphere, and ion conductivity falling in the state where the solid-state polyelectrolyte film 
(32) is dry, and the temperature region exceeding proper operation temperature (about 80-100 
degrees C), and making it operate as a cell. However, since the moisture in a solid-state 
polyelectrolyte film evaporates in the oxidizer gas which is exothermic reaction and is supplied to 
a cell stack, a solid-state polyelectrolyte film (32) dries the power generation reaction of a cell 
with power generation. 

[0003] In order to prevent the temperature up of a cell stack (12), a cooling room (48) is formed 
for every cell and every two or more cells, and there is a solid-state macromolecule type fuel 
cell (30) which introduces cooling water into this cooling room (48), and aims at cooling of a cell 
stack (12). In order to introduce cooling water into a cooling room (48), a moisture supply means 
(60) is prepared in the cell stack exterior. 

[0004] In order to prevent dryness of a solid-state polyelectrolyte film (32), the fuel gas and 
oxidizer gas which are supplied to a combustion chamber (40) and an oxidizer room (42) with 
some cooling water introduced for cooling of a cell stack (12) are humidified, and there is a solid- 
state macromolecule type fuel cell (30) which maintains the damp or wet condition of a solid- 
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state polyelectrolyte film (32) with the steam contained in humidification gas. M reover, there is 
also a solid-state macromolecule type fuel cell which introduces direct water into a combustion 
chamber (40) and an oxidizer room (42). and maintains the damp or wet condition of a solid-state 
polyelectrolyte film (32). By the **** separation means (66) established into xhaust passage, 
the water used for humidification is discharged with fuel gas and/or oxidizer gas. and **** 
separation is carried out and a gas is discharged outside, and water is again sent to a moisture 
supply means (60), and it circulates through it. 

[F?oblem(s) to be Solved by the Invention] A moisture content required for humidification of a 
solid-state polyelectrolyte film (32) changes a lot by various factors, such as elapsed time from 
the output of the operational status of a solid-state macromolecule type fuel ceH, for example 
outside air temperature, humidity, the temperature and humidity of the gas supplied and a cell, 
and a starting start For this reason, when it controlled so that the moisture content supplied 
from a moisture supply means (60) became fixed, it might become superfluous, and the moisture 
of humidification of a solid-state polyelectrolyte film (32) might be conversely insufficient, and it 
mieht dry Thus, if more moisture to humidification than a complement is supplied, some supplied 
water will pile up at a combustion chamber (40) and an oxidizer room (42), the passage of gas will 
be taken up, and an output will decline or stop. On the contrary, if there are few moisture 
contents supplied, a solid-state polyelectrolyte film (32) will dry. ion conductivity will fah. and an 
output will decline or stop. A solid-state macromolecule type fuel cell (30) has a big bad 
influence on a cell performance, even if the output of some cells declines or it stops, since 
adjacent cells are connected in series electrically. - 

[0006] That is. in order to operate a solid-state macromolecule type fuel cell in the state where 
it was stabilized, it is required that the moisture content supplied to a cell stack should be 
adjusted the optimal. 

[0007] The purpose of this invention is offering the operating method of a solid-state 
macromolecule type fuel cell which the amount of the moisture supplied in order that a solid 
state polyelectrolyte films may humidify can be adjusted [ operating method ]. and can operate a 
cell by the always stabilized output state. 

[Mea^s for Solving the Problem] In order to solve the above-mentioned technical problem the 
solid-state macromolecule type fuel cell (30) of this invention It is what arranges the moisture 
control means (62) which control the moisture content supplied to a combustion chamber (40) 
and/or an oxidizer room (42) from a moisture supply means (60). a moisture supply means (60) 
Based on the control signal emitted from moisture control means (62). it controls by performing 
the increase and decrease of regulation or intermittent supply of the moisture content supplied 
to a combustion chamber (40) and/or an oxidizer room (42). 

[0009] In order to control a moisture supply means (60). to a solid-state macromolecule type 
fuel cell (30) The temperature of the cell stack (12) which changes according to the operational 
status of a cell, resistance of a cell. It has a measurement means (64) to measure property 
signals such as voltage of a cell, the property signal measured with this measurement means 
(64) is transmitted to moisture control means (62), and moisture control means (62) emit the 
signal for control of a moisture supply means (60) based on the threshold set up beforehand. The 
temperature of the gas discharged is mentioned, it may be made to control only based on any 
one property signal, and you may make it control as a property signal combining two or more 
sorts of property signals (for example, cell voltage and temperature of a cell stack), for example 
in addition to the temperature of a cell stack (1 2), cell resistance, and cell voltage 
[0010] Although this invention is applicable also about which solid-state macromolecule type fuel 
cell of the solid-state macromolecule type fuel cell of the internal humidification method which 
humidifies fuel gas and/or oxidizer gas inside a cell stack (12). and the solid-state 
macromolecule type fuel cell of the external humidification method which humidifies fu I gas 
and/or oxidizer gas in the exterior of a cell stack, it is desirable to apply to the solid-state 
macromolecule type fuel cell of an internal humidification method espec.ally. Th.s is because 
readiness is in change of the cell performance by having adjusted the moisture content which 
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the direction of an internal humidification meth d supplies compar d with an external 

humidrfication method. 

[0011] 

[Function] By adjusting the moisture content supplied from a moisture supply means (60) based 
on the control signal of moisture control means (62), it can prevent that the moisture content 
inside a cell stack is maintainable in the optimal state, a solid-stat p lyelectrolyte film (32) 
dri s, or moisture piles up in the interior of a cell stack superfluously, close a gas passageway, 
and an output declines etc. 

[0012] If a control signal is emitted based on property signals, such as temperature of the cell 
stack (12) which changes when the moisture content supplied inside the cell stack (12) is 
[ being / too little / or ] superfluous, resistance of a cell, and voltage, the moisture content 
inside a cell stack is maintainable in the more suitable state. For example, if the case where 
voltage of a cell is made into a property signal is explained and a solid-state polyelectrolyte film 
(32) will begin to dry, the electric resistance of a solid-state polyelectrolyte film will increase, 
and voltage will fall. The fall of this voltage is measured by the measurement means (64), and the 
signal is sent to moisture control means (62). Moisture control means (62) transmit the control 
signal for the start of the increase in the moisture amount of supply, or moisture supply to a 
moisture supply means (60) based on the signal from a measurement means (64). Consequently, 
a solid-state polyelectrolyte film (32) will be in a damp or wet condition, and can aim at the rise 
of the output of a cell stack (1 2). On the contrary, if moisture begins to pile up in the interior of 
a cell stack superfluously, circulation of gas will be barred and voltage will fall. The fall of this 
voltage is measured by the measurement means (64), and is sent to moisture control means (62). 
Moisture control means (62) transmit the control signal for a halt of reduction of the moisture 
amount of supply, or moisture supply to a moisture supply means (60) based on the signal from a 
measurement means (64). Consequently, the moisture inside a cell stack can decrease by 
evaporation etc., and the rise of the output of a cell stack (1 2) can be aimed at. 
[0013] In addition, you may make it emit a control signal for every time which measures the 
interval by which a control signal is emitted and was beforehand measured by the experiment 
etc. also about which [ of the increase and decrease of regulation of a moisture content, and 
intermittent supply ] case. In this case, a timer etc. can be used as moisture control means (62). 

[0014] h \- O: 

[Embodiments of the Invention] Drawing 1 is the schematic diagram showing the solid-state 
macromolecule type fuel cell (30) of this invention. In addition, the sign same about the 
composition explained in the conventional example is attached, and the explanation is omitted. A 
measurement means (64) to measure the property signal which changes according to the 
moisture content inside a cell stack is arranged by the cell stack (12). For example, when 
measuring temperature as a property signal, a temperature sensor is used as a measurement 
means, and when measuring voltage as a property signal, a voltmeter is used as a measurement 
means. 

[0015] The property signal measured by the measurement means (64) is sent to moisture contr I 
means (62). The threshold to the property signal beforehand measured by the measurement 
means (64) is set to moisture control means (62), if a property signal becomes a threshold, a 
control signal will be transmitted to a moisture supply means (60), and ON and OFF operation will 
be controlled. 

[0016] Hereafter, the control method is explained. 

1. When a moisture supply means is an ON state, a property signal becomes a threshold and a 
moisture supply means (60) is an ON state, a property signal serves as a threshold, because 
superfluous moisture is supplied to the cell stack (12), consequently a part of moisture in a cell 
stack piles up at a combustion chamber (40) and an oxidizer room (42), and it is considered to be 
the cause that circulation of gas is barred. Then, moisture control means (62) transmit the 
control signal of the halt of operation to a moisture supply means (60). Thereby, a moisture 
supply means (60) stops, the moisture inside a cell stack is evaporated or discharged gradually, 
and a state with superfluous moisture is canceled. 

[0017] 2. When a moisture supply means is an OFF state, a property signal becomes a threshold 
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and a moisture supply means (60) is an OFF state, a property signal s rves as a threshold, 
because the moisture contents inside a cell stack (12) run short, consequently a solid-state 
polyelectrolyte film (32) begins dryness, and it is considered to be the cause that the ionic 
conductivity of electrolyte material falls and electric resistance is large. Then, moisture control 
means (62) transmit the control signal of a start of operation to a moisture supply means (60). 
Thereby, a moisture supply means (60) starts moisture supply operation, moisture is suppli d to 
the interior of a cell stack, and the dryness of a solid-state polyelectrolyte film (32) is canceled. 
[0018] Since the moisture content inside a cell stack is maintainable in the suitable state by 
repeating the above-mentioned double **, the stable power generation reaction can be 
performed. 

[0019] Although control of the moisture, supplied from a moisture supply means in the above- 
mentioned explanation was explained about supply and a halt, i.e., when it controls, so that it 
might supply intermittently, of course, moisture can control it by the change in the moisture to 
supply. 
[0020] 

[Example] Hereafter, the example which controlled ON of a moisture supply means and OFF 
based on various property signals is explained. In addition, the cell stack which carried out 16 
cell laminating of the cell of reaction area:100cm2 is used for each example. It divides between a 
cooling room (48) and a combustion chamber (40) on the plate (70) of porous carbon (bulk 
density : 1.81 g/cm2, porosity : 60%). The internal humidification type solid-state macromolecule 
type fuel cell which humidifies by making a plate (70) penetrate and supplying some cooling water 
supplied to the cooling room (48) to a combustion chamber (40) was used. The basic service 
condition of a cell is as follows. 

- current density: — 0.4 A/cm2 and fuel gas flow rate: — 91. / min, and oxidizer quantity-of- 
gas-flow (air): — temperature [ of 38I. / min, fuel gas, and oxidizer gas ]: — amount [ of 25 
degree C and a moisture supply means ] of feedwaters: — 0.3I. / min [0021] It is the example 
which attached the voltmeter in the cell, measured voltage as a <example 1> measurement 
means (64), and made the property signal the measured voltage value, and a moisture supply 
means (60) is turned OFF at the time of steady operation. When it was referred to as cell voltage 
0.5V and cell voltage was set to 0.5V, the threshold was set up so that the control signal of a 
supply start of moisture might be transmitted to a moisture supply means (60). In addition, water 
supply time by the moisture supply means was set once as for 1 minute (amount of supply : 
0.3I. / min). A result is shown in drawing 2 . 

[0022] If drawing 2 is referred to, after a moisture supply means (60) will be in an OFF state, cell 
voltage began to fall after about 10-minute progress, and has reached the threshold after about 
16 minutes. When cell voltage reaches a threshold shows the moisture supply means having - 
started operation and supply of the moisture to a cell stack having been performed, and the 
lowered cell voltage having risen immediately and having returned to the stable state. By 
detecting cell voltage as a property signal shows that it was stabilized and the solid-state 
macromolecule type fuel cell has been operated. s"* - 
[0023] It is the example which used the timer for <example 2> moisture control means (62), and 
controlled ON and OFF of a moisture supply means (60) the whole predetermined time. Since the 
fall start of cell voltage stopped the moisture supply means about the solid-state macromolecule 
type fuel cell of an example 1, it was after about 10 minutes. Therefore, the moisture supply 
means was operated to every time (9 minutes) somewhat shorter than it, and moisture was 
supplied. Consequently, as shown in drawing 3 , the output voltage of a solid-state 
macromolecule type fuel cell was able to perform output voltage control which was stabilized in 
current density in any [ of 0.3 A/cm2 and 0.5 A/cm2 ] case. 

[0024] It is an example 1 and the example which made the property signal the voltage value 
similarly measured using the voltmeter as a <example 3> measurement means (64), and a 
moisture supply means (60) is turned ON at the time of steady operation. When it was referred 
to as cell voltage 0.65V and cell voltage was set to 0.65V, the threshold was set up so that the 
control signal which stops moisture supply for a moisture supply means might be transmitted. In 
addition, water supply interruption time by the moisture supply means was set once as for 1 
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minute. A result is shown in drawing 4 . 

[0025] If drawing 4 is referred to, after a moisture supply means will be in an ON state, cell 
voltage began to fall after about 1 5-minute progress, and has reached the threshold after about 
17 minutes. When cell voltage reaches a threshold shows the control signal having been 
transmitted from moisture control means, th moisture supply means having become off, and 
supply of the moisture to a cell stack having been stopped, and the lowered cell v Itage having 
risen immediately and having returned to the stable state. By detecting cell voltage as a property 
signal shows that it was stabilized and the solid-state macromolecule type fuel cell has been 
operated like an example 1. 

[0026] In the <example 4> above-mentioned examples 1 and 3, cell voltage was made into the 
property signal, and when cell voltage reached a threshold, ON or control made off was 
performed for the moisture supply means (60) for 1 minute. The moisture supply means (60) was 
controlled by this example by making any one of cell temperature, cell voltage, and the cell 
resistance into a property signal. Hereafter, each result is shown. 

[0027] The example made into the property signal for control of cell voltage of ON of a moistur 
supply means (60) and both OFF is explained. In addition, each threshold of a property signal was 
s t to 0.5V (0.4 A/cm2). 

Step 1 cell during starting turned ON the moisture supply means (60), and supplied moisture to 
the combustion chamber (40). 

If moisture is supplied to step 2 combustion chamber, although a solid-state polyelectrolyte film 
(32) will be in a damp or wet condition and a high output will be maintained, water piles up all 
over the passage of fuel gas gradually, and an output declines. If cell voltage amounts to 0.5V 
(0.4 A/cm2), moisture control means (62) will send the signal which turns OFF a moisture supply 
means (60), and a moisture supply means (60) will stop them. 

If supply of step 3 moisture is stopped, the moisture which was piling up will evaporate in the 
fuel gas of the dryness supplied, and will be in a high output state again. However, the interior of 
a cell stack begins to dry gradually, and an output declines. If cell voltage amounts to 0.5V (0.4 
A/cm2), moisture control means (62) will send the signal which turns ON a moisture supply 
means (60) again, and will operate a moisture supply means (60). 

Operation by which the solid-state macromolecule type fuel cell was stabilized is performed by 
repeating Step 2 and Step 3 after Step 4. ^ . 

[0028] Since the temperature inside a cell stack rises while a solid-state polyelectrolyte film (32) 
will dry and cell resistance will go up, if a moisture supply means will be in an OFF state and th 
moisture inside a cell stack begins to evaporate, in the above-mentioned step 3, cell 
temperature and cell resistance can also be used as a property signal (refer to drawing 5 ). 
[0029] 

[Effect of the Invention] According to the operating method of this invention, since the moisture 
content supplied from a moisture supply means (60) based on the control signal of moisture 
control means (62) can be adjusted, the moisture content inside a cell stack is maintainable in 
the optimal state, and a solid-state polyelectrolyte film (32) can dry, or it can prevent that 
moisture piles up in the interior of a cell stack superfluously, close a gas passageway, and an 
output declines etc. 

[0030] Moreover, if it is made to emit based on property signals, such as temperature of the c II 
stack (12) which changes when the moisture content to which the control signal was supplied 
inside the cell stack (12) is [ being / too little / or ] superfluous, resistance of a cell, and voltage, 
in the more suitable state, it is stabilized and the moisture content inside a cell stack can be 
maintained, as shown in the example. 

[0031] In addition, it is more desirable to consider control of the moisture supply means (60) by 
moisture control means (62) as intermittent supply rather than the chang in the moisture 
amount of supply. When moisture is piling up superfluously inside a cell stack, the direction 
where the twist which reduces the amount of supply of moisture also stopped supply of moisture 
is because dryness and reduction of the moisture inside a cell stack can b attained at an early 
stage. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the solid-state macromolecule type fuel cell of this 
invention. 

[Drawing 2] It is the graph which shows the operating state of the moisture supply means of an 
example 1. 

[Drawing 3] It is the graph which shows the operating state of the moisture supply means of an 
example 2. 

[Drawing 4] It is the graph which shows the operating state of the moisture supply means of an 
example 3. 

[Drawing 5] It is the graph which shows the operating state of the moisture supply means of an 
example 4. 

[Drawing 6] It is the schematic diagram of the conventional solid-state macromolecule type fuel 
cell. 

[Description of Notations] 

(12) Cell stack 

(40) Combustion chamber 

(42) Oxidizer room 

(60) Moisture supply means 

(62) Moisture control means 

(64) Measurement means 
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DRAWINGS 



[Drawing 1] 
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